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EMISSIONS FROM CO-COMBUSTION OF COAL, WOOD AND SLUDGE IN CFB 
ABSTRACT 
by 
Bo Leckner and Lars-Erik Amand 
Department of Energy Conversion 
Chalmers University of Technology 
41296 Goteborg, Sweden 
This paper reports on gaseous emission from co-combustion of sewage sludge with coal or 
wood in circulating fluidised bed (CFB). Dried, or in some cases "wet" (mechanically 
dewatered), municipal sewage sludge was investigated. The fuels coal and wood were used in 
contrast to each other. The emissions of CO, NO, N20, S02 and HCl were measured from 
various sludge fractions and air supply methods in two CFB combustion units: the 12 MWt1i 
boiler at Chalmers University of Technology and the laboratory scale unit at the Technical 
University Hamburg-Harburg. The two units were scaled according to approximate scaling 
rules and give comparable emissions. It was shown that the emissions were moderate despite 
the considerable quantities of fuel nitrogen and sulphur in the sludge. For commercially 
interesting sludge fractions (<25 % of the energy supply) the European emission limits could 
be fulfilled, except in some quite extreme cases: sulphur emission from co-combustion of 
sludge and wood (mostly because of an odd emission rule) and for chlorine, where the 
emission limits are not well established. In all cases fluidized bed combustion has shown itself 
worthy its reputation: if the sludge handling systems are adequate, there are no further 
problems related to fluidization. 
INTRODUCTION 
Fluidized bed is suitable for combustion of various fuels and it has been applied for co­
combustion already from its introduction. During recent years the possibility of replacing 
fossil fuels with biofuels and to utilize the energy content of wastes has become of interest. 
Then, it is important to predict the consequences of fuel mixing on boiler design and on 
harmful emissions. For this purpose the fuel properties are decisive: volatile content, major 
pollutant precursors (N, S, Cl), major ash components (alkali, Si, etc.), and trace elements, all 
have their particular effects. This study is concerned with co-combustion of municipal sewage 
sludge with other fuels, such as coal or wood waste. Both the fate of heavy metals, including 
emissions of gasified species, and the "conventional" gaseous emissions were studied. The 
latter emissions are the topic of the present report that to a large extent is based on an 
investigation made in co-operation with the University ofHamburg-Harburg [1]. The 
potential problem is that municipal sewage sludge contains large quantities of nitrogen and 
some sulphur that may give rise to emissions of sulphur and nitrogen oxides. It is therefore 
interesting to know the effects of various fuel mixtures on these emissions and how they can 
be influenced by fluidized bed combustion. The purpose of this work is to show the 
consequences of co-combustion on the emissions in fluidized bed and to investigate the effect 
of various measures on the emissions. 
EXPERIMENTAL BACKGROUND 
The investigation was carried out in two plants, the 12 MWth circulating fluidized bed (CFB) 
combustor located at Chalmers Technical University (CTH) and the pilot scale CFB unit at 
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